Background
Raising a child with a disability is an unexpected experience for parents (Raina et al., 2005) . Caring for a child with a disability, depending on the type of disability, can result in physical health problems, mental health problems, and time or financial burdens on mothers (Bourke et al., 2008; Brehaut et al., 2004; Estes et al., 2013; Lee, 2013; Montes & Halterman, 2008a , 2008b Nes et al., 2014; Parish, Rose, Dababnah, Yoo & Cassiman, 2012; Raina et al., 2005) . In particular, maternal mental health is important for both mothers and children because poor maternal mental health is related to unfavorable parenting practices (McLennan & Kotelchuck, 2000; Minkovitz et al., 2005) , child health problems (Ferro & Speechley, 2009; Schwebel & Brezausek, 2008) , and poor school performance (Shen et al., 2016) .
Mothers play a major role in childrearing, regardless of the presence or absence of a disability. Supporting mothers is a public issue because Japanese society faces a proliferation of nuclear and E-mail address: ntamiya@md.tsukuba.ac.jp (N. Tamiya). [542] [543] [544] [545] [546] [547] [548] dual-income families. Paternal involvement in childrearing remains to a small extent in the present circumstances. For example, the parental leave obtainment rate was only 2.0% of full-time working fathers (The Ministry of Health Labour and Welfare, 2012) , and fathers seldom commit to household chores and childrearing tasks (i.e., only 39 minutes per week in dual-income families) (Statistics Bureau, 2011) . Therefore, mothers may experience further negative influence on their mental health in addition to ordinary childrearing tasks.
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Previous studies conducted in Japan targeted only mothers who cared for children with disabilities and lacked reference subjects, such as mothers of children without disabilities (Toki et al., 2010; Yamaguchi, Takataya & Ogiwara, 2005; Yamaoka et al., 2015; Yatsugi, Suzukamo & Izumi, 2013) . Furthermore, these studies did not consider the possibility of having multiple children with disabilities in a household. Comparison with general childrearing situation is needed to understand the magnitude of mental problems related to raising one or more children with disabilities and to provide specific supporting measurements in addition to general parenting support. Therefore, this study aimed to assess the relationship between raising single or multiple children with disabilities and the mental health of mothers compared mothers of children without disabilities using population-based data in Japan.
Method

Data source
Data for this study, were drawn from the Comprehensive Survey of Living Conditions (CSLC) (The Ministry of Health, 2011), which was conducted by the Ministry of Health, Labour and Welfare in 2010. The CSLC is a nationally representative survey of households that has been conducted every three years since 1986, with smaller annual surveys in the intervals. The CSLC employs a stratified random cluster sampling method based on the Census. The Census in 2005 surveyed 982,000 enumeration districts (EDs) throughout Japan, of which each ED included approximately 50 households. The 2010 CSLC randomly selected 5530 EDs, and all household members in the selected EDs became study subjects, except for individuals who were hospitalized or institutionalized for long periods. The enumerator collected the self-administered questionnaire by visiting all households. The 2010 CSLC surveyed 289,363 households and collected questionnaires from 229,785 households (response rate: 79.4%), which comprised 609,019 household members.
Study sample
The flow chart (Fig. 1) shows how samples were extracted to determine the study subjects. First, we extracted children who were under the age of 18 from the total CSLC sample (n ¼ 102,668). Second, the CSLC coded family structures as two-parent families, three-generation families, families with single mothers, and others. Other types of family structures or households without family structure data were excluded (n ¼6018) because it was impossible to determine the parent-child relationships in families with several adult couples, single adults, and children living in the same household. There were 96,650 children with three types of family structures. Third, we excluded single-father families (n¼ 1261) because the outcome variable of the study was maternal psychological distress. In addition, this study aimed to compare the households of children with disabilities and those without disabilities. We used the question that inquired about disability status for children aged six and over. The content of this question is explained in the subsection "explanatory variable". Because of the targeting age in this question, children under the age of six were excluded (n ¼27,222). Before merging each set of data for the children, mothers, and fathers, we excluded the outliers of age differences-over the age of 64 or under the age of 16 (n ¼86)-and children without age data for both the mothers and fathers in three-generation families (n ¼684). In this manner, we merged the data of the children, mothers, and fathers (n ¼67,379). This study targeted the psychological distress level of mothers who were caring for children with or without disabilities. Therefore, we excluded children with disabilities who were not being cared for by parents (n ¼106) and mothers without outcome variables (n ¼6333). Last, we selected one child per household to eliminate the possibility of repeated measures for the same mothers and fathers, and excluded other children from the same household (n ¼27,219). In households where none of the children had disabilities, the youngest child was selected. In households where all the children had disabilities, the child with the most severe disability was selected. In households where some children did have disabilities and other children did not have disabilities, the child who was the youngest and had a more severe disability was selected. The severity of a child's disability is explained in the subsection "explanatory variable". Finally, we obtained 33,739 mothers as a study subjects and triads of a child, mother, and father, including 33,110 children without disabilities and 629 children with disabilities.
Mental health measures
Maternal mental health was assessed by the Japanese version of the Kessler 6 (K6) scale (Furukawa et al., 2008) . The K6 score, a simple screening tool with six items, ranges from 0 to 24 with a 5-point scale (0-4) for each item, and a higher total score indicates more severe mental health conditions. Non-specific psychological distress is the core dimension that people with a wide range of mental disorders have typically experienced (Kessler et al., 2002) . Kessler et al. originally developed the K6 to identify non-specific psychological distress among the general population (Kessler et al., 2002; Kessler et al., 2010) . Sakurai et al. reported that the optimal cutoff point on K6 was 4/5 for screening mood and anxiety disorders in self-reported questionnaires (sensitivity 100%, specificity 68.7%) using community residents in Japan (Sakurai, Nishi, Kondo, Yanagida & Kawakami, 2011) . The present study employed a cutoff point of 4 or 5 and higher in the K6 score to assess non-specific psychological distress because CSLC used a self-administered questionnaire. A K6 score of 5 and higher was coded '1' to express the presence of psychological distress and '0' otherwise.
Explanatory variables
The child's disability status was an explanatory variable in the current study. To define whether a child had a disability, we used responses to the question that inquired about disability status for children aged six and over: "Does he/she need assistance or supervision?" This question targeted children aged six and over to avoid general parenting assistance or supervision toward infants and preschoolers. Children aged six and over who received a response of "Yes" to this question were operationally categorized as a "child with disability". The number of children with a disability in the same household was used to assess the extent of association between raising them and maternal psychological distress.
In terms of the severity of disabilities, we utilized a subsequent question from the questionnaire to ask about four levels of the child's dependence in their daily life. The mildest level (Level 1) indicated that a child did have any type of disability but could go out by oneself. Level 2 indicated a child who was independent at home but needed assistance to go out. Level 3 represented a child that needed assistance in their daily life, mainly stayed in bed, and maintained a sitting position. The severest level (Level 4) indicated a child who was bedridden and needed help for all of their daily activities, such as egestion, meals, and changing clothes. The severity of disabilities was used to select one child if there were multiple children in the same household.
Covariates
Possible covariates were used from the questionnaire, such as the characteristics of a child (sex, age, outpatient visits, activity limitation), parents (age, educational attainment, and working status), and household (family structure, house ownership, number of children, population of city, and monthly household expenditure). The question for the outpatient visits was the following: "Do you currently make regular outpatient visits to hospitals, clinics, Japanese traditional massage therapists, acupuncturists, moxacautery practitioners, Judo orthopedists, or regular home visits by a physician?" If the child visits regularly to any kind of health care facility, the outpatient visits was coded as '1', or otherwise '0'. The question for activity limitation was the following: "Have you ever become bedridden or experienced the inability to perform usual activities due to health problems, such as being absent from work or school or not being able to perform housekeeping tasks at least one day during last month?" If the child had answered positively to these conditions at least one day in the last month, the activity limitation was coded as '1' and '0' otherwise. The educational attainment of parents was divided into two categories: high educational attainment indicated graduation from vocational school, technical college, university, or postgraduate school, and low educational attainment indicated graduation from primary school, junior high school, or high school. The working status of parents was coded as '1' for having any type of job and '0' for jobless. The status of having a job included a person who worked and attended school at the same time or worked for a selfowned business. Jobless status indicated a person who attended school or performed household chores without engaging in a job. Family structure was categorized into four groups: family with two parents and child's grandparent(s), family with two parents, family with one parent and child's grandparent(s), and family with one parent (i.e., single mother family). The population of the city was also considered as one of the covariates because living in an urban city might influence maternal psychological distress, and it was divided into two categories with a threshold of 150,000. The total household monthly expenditure was categorized into either below the 25th percentile or the 25th percentile and above after dividing it by the square root of the number of family members to standardize the effect of family size. Below the 25th percentile of total household monthly expenditure was coded as '1' for lower household expenditure and '0' otherwise.
Statistical analysis
We firstly conducted univariate analysis to describe the associations between covariates and maternal psychological distress.
We used Student's t-test for the continuous variables (age), the χ2 test for dichotomous variables (sex, outpatient visits, activity limitation, maternal and paternal educational attainment, working status, family structure, homeownership, lower household expenditure, population of the city), and the Wilcoxon rank sum test for nonparametric variables (number of children without disability in the household).
Secondly, we conducted a multivariable logistic regression to assess the association between the presence and number of children with a disability and maternal psychological distress after controlling for the basic characteristics of the children (age, sex, number of children with a disability). Child's outpatient visits and activity limitation were not included into the multivariable logistic regression because it might mediate the dependent variable. In the next step, we entered confounding factors (maternal educational attainment and working status, house ownership, monthly expenditure, and family structure) into the model. Among family structure, partnered mothers living with the child's grandparent (s) was defined as the reference group. Because the coefficients of correlation between the age of the child and mother, child and father, and mother and father were relatively high (0.66, 0.61, and 0.82), we added only the age of the child as a confounder into the model. Paternal variables were not added to the model because there were single mothers.
Lastly, we stratified into three subgroups: partnered mothers living with grandparent(s), partnered mothers without grandparent(s), and single mothers both of with and without grandparent(s). Multivariable logistic regression was performed among partnered mothers with the confounding factors of the child, mother, household, and also father (i.e., educational attainment and working status). In the multivariable logistic regression for single mothers, we added the variable of co-residence with the child's grandparent(s) instead of paternal variables. The analyses were performed with complete cases for all variables in the models. We used STATA/MP, version 14 (Stata Corp LP, College Station, TX, USA) for all analyses. Table 1 shows the characteristics of the children, households, mothers, and fathers and their associations with maternal psychological distress. One-third of mothers had experienced psychological distress during the last month (n ¼11,729, 34.7%). Of the 33,739 subjects, 1.8% of mothers (n ¼594) had one child with a disability, and 0.10% of mothers (n ¼35) had two children with a disability in their household. The majority of mothers were partnered mothers in two-parent families living without the child's grandparent(s) (68.3%). The proportion of single mothers was 10.5%, including co-residence with grandparent(s) (3.3%) and without co-residence (7.2%). The proportion of mothers having a child with a disability was not significantly different among partnered mothers (1.87%) and single mothers (1.93%). However, the proportion of co-residence with grandparent(s) was significantly lower among families with one or two disabled children (16.2%) compared to families without (24.7%) (p o0.001, these results are not presented in Table 1) . Table 2 shows the multivariable logistic regression analysis for the psychological distress of mothers. Raising a child with a disability was significantly associated with maternal psychological distress (crude odds ratio (OR) 1.78, 95% confidence interval (95% CI) 1.51-2.09 for one child with a disability; OR 2.90, 95%CI 1.47-5.70 for two children with a disability). After controlling for the characteristics of the mother and household, the adjusted OR (AOR) was still significantly associated (AOR 1.72, 95%CI 1.44-2.05 for one child with a disability; AOR 2.85, 95%CI 1.28-6.34 for two children with a disability). Table 3 shows the stratified analyses among the three subgroups of mothers. Among partnered mothers living with grandparent(s), the proportions of having one child or two children with disability were 87 (1.4%) and 3 (0.048%). Raising a child with a disability was not significantly associated with psychological distress (AOR, 95%CI: 1.34, 0.84-2.13). The odds ratio for having two children with a disability could not be obtained due to the small sample size of the explanatory variable. Among partnered mothers living without grandparent(s), 446 mothers had one child (2.2%) and 24 mothers had two children with a disability (0.12%). The AOR remained 1.80, with significance (95%CI: 1.47-2.21), for one child, and 2.84 for two children with a disability (95%CI: 1.14-7.07). Among single mothers, 61 mothers had one child with a disability (2.0%), and eight mothers had two children with a disability (0.26%). Raising one or two children with a disability was not significantly associated with psychological distress (AOR, 95%CI: 1.42, 0.81-2.47 for one child; 4.43, 0.51-38.7 for two children with a disability). 
Results
Discussion
To the best of our knowledge, this study was the first to report a significant association between raising a child with a disability and maternal psychological distress compared to mothers of children without disabilities based on a nationwide survey in Japan. In addition, the risk for psychological distress of mothers differed among family structures.
Raising a child with a disability compared to raising a healthy child
In Table 2 , raising a child with a disability was significantly related to maternal psychological distress after controlling for confounding factors. Lee (2013) reported a literature review of 28 studies that examined the stress levels, well-being, and sleep problems of mothers of children with developmental disabilities. Five studies compared the differences between mothers of children with disabilities and children with typical development (Bourke-Taylor, Pallant, Law & Howie, 2012; Eisenhower, Baker & Blacher, 2005; Estes et al., 2009; Gray et al., 2011; Montes & Halterman, 2007) . Among them, only one study, conducted by Montes and Halterman (2007) , used population-based study subjects in the United States and reported that mothers of children with autism were twice as likely to experience poorer mental health than mothers of children without autism (OR, 95%: 2.42, 1.31-4.45) after controlling for the child's social skills and demographic background. In addition, Brehaut et al. (2009) . reported that the caregivers of children with health problems were more likely to experience depressive symptoms (OR, 95%: 2.48, 1.40-4.40) compared to the caregivers of healthy children according to population-based data in Canada after controlling for the characteristics of the child, mother, and household. The current study found a smaller point estimate (AOR, 95%CI: 1.72, 1.44-2.05) for one child with a disability compared to previous population-based studies. The possible reasons were that we could not sufficiently control for the children's behavior or social skills variables and lacked a clear definition of the child's disability, such as a clinical diagnosis. The survey used in this study was originally not aimed to examine child's disability and caregiving situations. Adequate variables are needed to evaluate the conditions of children and parents in a nationwide survey to target caregivers in Japan.
Having two children with a disability resulted in an elevated point estimate (AOR, 95%CI: 2.85, 1.28-6.34). The present study revealed a gradient relationship between increase numbers of children with a disability and maternal mental health compared to the mothers of children who did not need constant care in Japan. Being a single parent had an independent effect on maternal psychological distress, as shown in Table 2 ; however, the effect of having a child with a disability remained after adjusting for the Table 2 The relationship between having a child with a disability and maternal psychological distress. The numbers of object were changed due to complete-case analyses. a Reference: Partnered mothers with grandparents Table 3 The relationship between having a child with a disability and maternal psychological distress by family structure. The numbers of object were changed due to complete-case analyses.
family composition. Therefore, it is important for health professionals to focus on the mental health of every mother of a child with a disability and to assess their needs for psychological support.
Differences according to family structure
Previous study reported that single mothers experienced poorer mental health compared to partnered mothers (Cairney, Boyle, Offord & Racine, 2003 , ; Colton, Janzen & Laverty, 2015) . It was consistent with this study shown in Table 2 . Single mother was 1.60 times likely to experience psychological distress compared to partnered mothers with grandparent(s). After stratified analyses in Table 3 , the mothers in two-parent families showed significant associations with having one or two children with a disability and psychological distress. However, there were no significant associations between mothers in three generation family and single mothers. For one reason, this might be due to the small number of children with disabilities. In this study, 446 mothers had one child with a disability and 24 mothers had two children with a disability among two-parent families. Among two-parent families living with child's grandparents, 87 mothers had one child with a disability, but only three mothers had two children with a disability. Among single mothers, 61 mothers had one child and eight mothers had two children with a disability. Since the stratified analyses led to small numbers of explanatory variable, we could not obtain statistical significance between maternal psychological distress and the increase numbers of children with disability in comparison with other children. Further research should include larger number of children with a disability to compare maternal mental health in detailed familial situations, such as using multiple years of data from CSLC.
In terms of family structure, this study showed similar proportions of single mother among children with a disability (11.0%) and children without a disability (10.5%). According to nationwide researches, the proportion of single parenthood was higher among children with a disability or health problems compared to other children in Canada (22.5% vs 16.3%) (Brehaut et al., 2009) , UK (34.1% vs 25.6%) (Blackburn, Spencer & Read, 2010), and US (47.3-60.1% vs 41.5-49 .1%) (Szilagyi et al., 2003) . On the other hand, coresidence with grandparent(s) was significantly lower when a child had a disability (16.2%) compared to a child without disability (24.7%) in Japan. Traditionally, the proportion of elderly people living with their adult children is much higher than in Western countries, which is approximately 40% among households with elderly in Japan (The Ministry of Health Labour and Welfare, 2013; Kono, 2000) . However, the tradition of intergenerational coresidence has been decreasing due to social and economic changes, such as the increase in women's educational attainment and employment (Kono, 2000) . Therefore, it is important to assess the mental health of single or partnered mothers who have a child with a disability and do not live with children's grandparents.
Limitations and further implications
The present study had several limitations. First, this study was a cross-sectional study that did not reveal the causal mechanism between the child's disability and the mental health of mothers. Careful considerations are needed to interpret results in this study. Raina et al. (2004) . suggested a multidimensional model that included not only a single relationship but also multiple relationships between caregivers' health and burden of care for children with a disability. According to that model, as a possible underlying mechanism, children's impairment is related to caregiving demands and perceptions for formal care services and the self-perception of caregivers. Further research is needed to include variables of the children's detailed health conditions, perceptions of caregivers, service utilization, social support, and actual childrearing situations, such as paternal involvement in child care, to examine the mechanisms of the relationships between maternal mental health and a child's disability. In terms of practical implications, health professionals should assess the health conditions of the caregivers and provide advice for the use of a formal care service to cope with their needs and to eliminate psychological distress.
Second, the definition of disability in this study assessed the care-needed status using functional impairment. It was originally developed for the elderly, closely correlated with the functional independence measure (FIM), and widely used for certification of long-term care for the elderly (Tsuboi, Murakami, Kurumadani, Shimizu, and Fujiwara (2002) ). The impairment is one of important concept in the International Classification of Functioning, Disability, and Health (ICF) (World Health Organization, 2001 ) in despite of medical diagnosis for disorders or diseases. The variable of activity limitation used in this study represented whether the child had an experience of being bedridden or absent from school during last month. We did not employ the activity limitation to define disability status of children because it might reflect acute conditional changes rather than usual chronic conditions. Therefore, the operational definition in this study targeted broad range of non-specific disability status, such as developmental disabilities, intellectual delays, or physical impairment. One systematic research (van der Lee, Mokkink, Grootenhuis, Heymans and Offringa (2007)) reported there was no international consensus about the definition of chronic health conditions in childhood. For example, previous studies (Brehaut et al., 2009; Kohen et al., 2007; ) used broad inclusion criteria using activity limitations, functional problems, clinical diagnoses, or elevated service use. The children we targeted in this study required care in addition to general parenting care. Caregivers of children with health problems experience common challenges and life experiences in despite of the specific diagnosis (Kohen et al., 2007) . Further research is needed to use the various criteria as previous studies to broadly evaluate maternal mental health and children's health conditions. In addition, we excluded children younger than six because the survey asked only about children aged six and over to define the disability. Further research should examine the situation among mothers of younger children with and without disabilities.
Third, we performed a complete case analysis in multiple logistic regressions. The numbers of objects in Tables 2 and 3 decreased due to missing values. The proportions of missing values ranged from 0.1% to 8.0% for the variables of maternal and paternal educational attainment, working status, and monthly expenditure. We could not employ multiple imputation methods because of the data merging process (i.e., single mothers lacked all paternal variables). There is a possibility that bias exists because the confounders were not adequately controlled and we assessed specific characteristics which only appeared among subjects with complete answers to questions. The next analysis will consider more statistical methods, including multiple imputation and data linkage.
Lastly, we compared the differences among mothers living with a partner, a partner and grandparents, or alone. However, we excluded other types of family structures due to the inability to define the child-parent relationships in complicated families, i.e., several married couples and unmarried adults living together with several children. The socioeconomic situation and social support among them may be different from that of typical two-parent, single-parent, or three-generation families. A sophisticated strategy is needed to define the child-parent relationships within the household survey in future studies.
Conclusion
This study reported the significant association between raising a child with a disability and maternal psychological distress in comparison to mothers who raised a child without disability using a population-based survey in Japan. The association of raising a child with a disability and maternal mental health varied according to the number of children with a disability and the family composition. Attentions should be paid to not only single mothers but also partnered mothers in two-parent families who have a child with a disability. It is important for health professionals to focus on the mental health of every mothers of a child with a disability in different family structures, and to assess their needs for psychological support.
